Down-regulation of interleukin 1 (IL 1) receptor expression by IL 1 and fate of internalized 125I-labeled IL 1 beta in a human large granular lymphocyte cell line.
The regulation of interleukin 1 (IL 1) receptor expression on a human large granular lymphocyte cell line, YT, and fate of internalized 125I-labeled IL 1 beta (125I-IL 1 beta) were studied. YT cells were selected for this study, because this cell line expresses a large number of specific high-affinity receptor for IL 1, responds biologically to exogenously added IL 1 by expressing high-affinity IL 2 receptors, and does not produce IL 1. YT cells constitutively express approximately 7 X 10(3) IL 1 receptors/cell with a Kd approximately 10(-10) M. Neither IL 2, phorbol myristic acid, nor lipopolysaccharide affected the total binding of 125I-IL 1 beta by YT cells. In contrast, the capacity of YT cells to bind 125I-IL 1 beta when incubated at 37 degrees C for 3 to 16 hr with a low dose of purified IL 1 beta (approximately 6 U/ml) was reduced by greater than 80%. The loss of binding capability gradually recovered by 16 hr after removal of IL 1 beta from cultured YT cells. The apparent loss of IL 1 receptor expression was accompanied by the internalization of 125I-IL 1 beta into cells. Acid treatment of YT cells to remove bound 125I-IL 1 beta at 4 degrees C showed that 50% of the 125I-IL 1 beta bound to cells could no longer be recovered after 30 min at 37 degrees C, and this increased to 80% after 3 hr at 37 degrees C. Fractionation of cell extracts on Percoll gradient additionally showed 125I-IL 1 beta to appear intracellularly after receptor binding on plasma membranes, and to be successively transferred to some membranous organelles (d approximately equal to 1.037) through an intermediate density organelle (d approximately equal to 1.050), and to finally end up in lysosomal cell fractions (d approximately equal to 1.05 to 1.08) after approximately 3 hr at 37 degrees C. Only approximately 5% of internalized 125I-IL 1 beta was released into culture media by 6 hr of incubation at 37 degrees C. However, the radioactivity in the TCA soluble fraction of the culture media increased gradually by 6 hr and a lysosomotropic enzyme, ethylamine, significantly inhibited both the transfer of internalized 125I-IL 1 beta to the lysosomal fraction and the degradation of 125I-IL 1 beta. This study represents the first evidence of autoregulation of IL 1 receptors by IL 1 and internalization of IL 1 molecules after binding to receptors.(ABSTRACT TRUNCATED AT 400 WORDS)